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Analysis of Beam Propagation in 90-Degree Holographic Recording and Readout Using Transfer Functions and Numerical 2D-Laplace Inversion
Recently, 2D-Laplace analysis of recording and readout of edge-holograms was reported. Numerical Laplace inversion was examined for simple test cases. In this paper, inversion algorithms are applied to examine beam shaping and distortion in photovoltaic and photorefractive materials.
SUMMARY:
In a recent paper, several numerical algorithms were tested in order to verify the efficiency and suitability of performing 2-D Laplace transforms in the (s1, s2) domain [1] . As shown in Fig.1 (a-c) for the known 2-D Laplace pair:
the Brancik algorithm appears to follow the analytical result more closely than the Abate algorithm. On the other hand, further numerical analyses indicated that depending on the specific inversion problem, both algorithms have relative advantages as well as limitations. Additionally, it turns out that when propagational diffraction is included, the analytical solutions for pre-recorded cross-beam holograms require the inversion of complex 2-D Laplace transforms. In the previously reported work, numerical inversion algorithms due to Abate et al. [3] and others were tested for some simple cases. In this paper, the numerical 2-D Laplace inversion techniques are applied to the specific transfer functions obtained for the two types of profiles mentioned above, without and with propagational diffraction. The intention is to verify if the expected self-and cross-phase modulation effects occur for the photovoltaic case, and beam distortion occurs for the diffusive case.
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